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INTRODUCTION

The objective of the Foreign Weapons Evaluation Program is to test the foreign
155-mm semiautomatic artillery loader/assist device (SAL) for performance and
applicability to U.S. Army artillery systems using the M284 cannon. After a series of
tests and evaluations, several SAL candidates will be narrowed down to a single
system which will ultimately be recommended for procurement.

Testing was first performed using two currently accepted ramming methods, hand
ramming and positive-stroke piston ramming (hydraulic ramming). These tests were
performed to establish baseline values for future evaluation of semiautomatic artillery
ramming devices. Testing was then conducted on three different SAL under the same
test parameters as the hand and hydraulic ram tests.

Telemetry data was recorded for each and every test, with quick look data also
available. A block diagram of the telemetry test setup is shown in figure 1.

I In Recorder

APIRT-71L~L.
Ulm-1 --ror"

Di ers Osllosc

Figure 1. Telemetry test van

All tests were conducted using an ARDEC model ARRT-71 fuze well telemeter
(TM). The TM consisted of a tri-axial accelerometer, transmitter, batteries, and related
electronic components. A block diagram of the TM is shown in figure 2.

Figure 2. ARDEC model ARRT-71 fuze well telemeter
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The tri-axial accelerometer was used to measure acceleration in three different

axis: the traverse, vertical, and longitudinal axis.

Testing Procedure

On all test series the test configuration was as shown in figure 3.

"Hydmml Evudm

Test Vwan .... _-, Il A3

Figure 3. Test series configuration

The tests were conducted using three different inert projectile models, the
M1 07A1, M549A1, and the M483A1. Data was recorded using each of these models
at various quadrant elevation (QE) values of the howitzer. The following data was
logged prior to ramming:

Vehicle type Loader type

Vehicle serial number Loader serial number

Tube type Sample number

Tube serial number Projectile number

Projectile Model Ram number

Ram QE

Once these parameters were recorded, an ARRT-71 TM would be installed in-
place of the fuze in the nose of the projectile. The round would then be placed on the
loading tray. The TM was then activated to confirm TM operation and zero baseline.
All data was recorded with IRIG time on 1 in. magnetic tape. Once the recorder was up
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to speed the engineer would then give a 3 to 5 sec countdown to the gun crew,
following which the ram would take place using either the hand ram, the hydraulic ram,
or one of the SAL. Upon completion of the ram, the data was recorded for an ad-
ditional 5 sec. After the round was removed from the chamber, the TM was deac-
tivated and the peak pressure was measured. The extraction force was then cal-
culated from the peak pressure. This procedure was repeated for the various types of
loaders and projectile models used, with the data being recorded for each test. A
digital oscilloscope was also used in the telemetry van, so that a quick-look analysis
could be given on the ram test including the maximum longitudinal (axial) ac-
celeration.

Testing Results

A total of 288 ramming tests were performed using a hand rammer, hydraulic
rammer, and three different SAL with all data recorded on magnetic tape. Data from
each test was analyzed for maximum positive and negative acceleration in the
transverse, vertical, and longitudinal axis for both before seating, seating, and after
seating acceleration. Maximum seating velocity was also computed by integrating the
longitudinal seating acceleration. A summary of all the results can be found in tables 1
through 42. For certain loader types, the before seating acceleration (balloting)
measured was so small that it was not included in summary tables. Typical sample
plots for each table are shown in appendixes A through D.

SUMMARY

The telemetry section of the Armament Engineering Directorate working jointly
with the Fire Support Armaments Center (FSAC) personnel obtained excellent quality
telemetry data on all ramming tests. The data was analyzed, tabulated, plotted, and
provided to FSAC for their use in determining future testing and/or procurement
actions. Data was also provided to the Project Manager for Advance Field Artillery
System (AFAS) for assistance in developing an AFAS loading system.

3
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